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Abstract 
The purpose of this research was to comparing the working memory performance in dyslexic and non-dyslexic students and 
investigating the effect of rehearsal on working memory performance in dyslexic children. The method of this research was 
quasi-experimental. Statistical sample of research consisted of fifteen students who were dyslexic and fifteen normal students 
were considered as a control group. All of them were studying at third grade. Both two group responded to the Working Memory 
Test Battery for Children (WMTB-C) (Pickering & Gathercole, 2001).Rehearsal performed on dyslexic group. As a result, 
normal students performed significantly better than dyslexics on working memory test. The effect of rehearsal on working 
memory performance was not significant. 
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1. Introduction  
The memory-related studies have been enriched and scrutinized in the last three decades and have included a 
considerable volume of scientific and experimental researches related to cognitive psychology. These studies have 
been conducted on both ordinary people and brain injured patients, each of which has enriched the subject under 
study.  
Baddeley & Hitch (1974) with focusing on short-term memory, believed that working memory which has some 
similarities with short-term memory consists of 3 factors including: 1) the central executives which considered to be 
the controlling mechanism and decision maker of working memory chooses and performs the required procedure of 
work under execution and also determine the capacity in the sub-systems of working memory, 2) Phonological loop, 
and 3) the visuo-spatial sketch pad. Each of these factors is considered to be a temporary buffer system (Baddeley & 
Hitch, 1974). From 2000 onward, Baddeley suggested another new factor which is called episodic buffer. This 
element is added to the working memory elements only when the descriptions of some of the observations could not 
be presented.  
It is worth mentioning that working memory has an extraordinarily important role in advancing childhood growth 
and learning new skills in growing children. Individual differences have beneficial effects on acquisition and 
 
* Ali Akbar Arjmandnia Tel.: +00982161117451  
   E-mail address: arjmandnia@ut.ac.ir 
Available online at www.sciencedirect.com
© 2012 Published by Elsevier Ltd. Selection and/or peer review under responsibility of Prof. Dr. Hüseyin Uzunboylu
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
2621 Ali Akbar Arjmandnia et al. /  Procedia - Social and Behavioral Sciences  46 ( 2012 )  2620 – 2624 
execution can be seen in a range of high-level capabilities of children and adults. These capabilities include 
language and reading comprehension, mathematics development, word acquisition, and educational development. 
The faults of central execution performance have recently been observed among the children with reading 
inadequacy (De Jung, 1998). In addition to the generally observed strong link between the central executive function 
in learning the audio models of new vocabularies in particular.  
Based upon this, Baddeley & Hitch (1974) studied the role of short-term memory in the routine life and 
introduced the question of whether the short-term memory is only related to the limited span of rigid and numbers in 
memory or plays a greater role in it? They believe that the role of short-term memory is like that of working 
memory which interferes with most of cognitive activities like dialogue, mathematical calculations, reasoning, and 
problem solving. From a research-based point of view, one important finding in dyslexic children is the existence of 
weak working verbal memory (Brady, 1991). Meanwhile, comparing good, average and weak readers, Mc Dougal, 
Holme, Ellis & Monke (1994) found that more short-term memory faults were observed in the weak readers for a 
greater time span. The working memory is responsible for protecting new information in the memory before they 
exit or are transferred to the long-term memory.  
Therefore considering the aforementioned findings, we can conclude that every element which improves working 
mathematics and reading and contrary to this; every element that causes d
poses some serious problems in the educational condition of these students. 
 Another variable which can improve the performance of working memory is rehearsal. Craik & Lockheart 
(1972) distinguished maintenance rehearsal from elaboration rehearsal. Maintenance rehearsal is the repetition of 
analyses which has been done previously while elaboration rehearsal includes more and deeper semantic analysis of 
learning material. Based upon the theory of processing levels, only elaboration rehearsal can be led to the 
improvement of long-term memory. This view is against Atkinson, & Shiffrin (1968) who believed rehearsal, at any 
rate, improves the long-term memory.  
During the childhood development period, memorizing ability is strangely strengthened. Besides the changes 
like rehearsal (Flavell, Beach, & Chinsky, 1966), multi-item rehearsal, organization and expansion and development 
(Hulme, Thomson, Muir & Lawrence, 1984). 
Teaching rehearsal in many studies related to the people who grow either naturally or unnaturally is employed in 
order to find out whether memory improvement can be occurred. For instance, Keeney, Canninzo and Flavell (1967) 
evaluated images memory in 6- and 7-year old people. These people were divided into control and test groups. 
Control group received no additional instruction whilst the test group learnt the method of reviewing information. In 
the memory test given, memory improvement was observed while no such betterment was seen in the control group. 
According to the view of Turley-Ames & Whitefield (2003) rehearsal is an optimal strategy for young people and 
those with abnormal growth patterns since it may be the simplest strategy for learning. Even for those special people 
who have general cognitive faults or imperfect executive functions, rehearsal is a practical approach for memory 
improvement.  
Baddeley (2000) believes that phonological loop include a temporary phonemic slave. In other words, audio tracks 
are disappeared after several seconds unless revived by oral rehearsal. However, educability of the memory is one 
point which has been studied by some researchers like Miyake, & Shah, 1999). 
The deficits of working memory have been seen in various disorders. Children with serious learning disorders 
(Conti- Ramsden, Botting & Farager, 2001) and children with Down syndrome (Broadley & MacDonald, 1993) 
have weaknesses in the short-term memory.  
Rehearsal training has led to the short-term memory improvement in children with Down syndrome (Broadley & 
MacDonald, 1993), serious learning disorders (Hulme, Maughan & Brown, 1991) and cognitive delays. Therefore, 
rehearsal is an effective approach for special populations and can lead to significant increase in the span of working 
memory. 
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children, the present paper aims at investigating the difference between the performance of working memory in 
working memory performance of dyslexic children. In other words, this research aims at finding the answer to the 
normal children and if rehearsal strategy affects the working memory of dyslexic students.  
2. The method of teaching the subjects and instrument 
Direct instruction method: direct instruction is the clear-cut instruction method of applying learning skills in such 
a way that the presented strategies would be usable immediately and therefore their successful experience is possible 
and learners can practically correct their beliefs and understand that their efforts lead to success. Ebrahim Ghavam 
Abadi (1995) defined direct instruction method as the method of cognitive, meta-cognitive and motivational 
strategies with necessary and explicit instructions about the essence, method of use and conditions in which those 
skills should be employed. 
Rehearsal strategy: during three sessions appropriate instructions about the subject of reading several times 
(repeated reading), transcribing several times (repeated transcription), repeating important and key expressions with 
a loud voice, restating the subjects several times, underlining the information, and marking and highlighting some 
parts of the book were given to students. The required information for instruction was selected from the textbooks of 
students in the third elementary grade. These materials were presented in book entitled Reading Texts for Students 
at the Third grade. (Seif Naraghi & Naderi, 2005). 
Now we proceed with the raw scores of working memory of studied groups in the post-test.  
  For assessing working memory, researchers used from Working Memory Test Battery - Children. This 
instrument is provided by Sue Pickering and Sue Gathercole (2001) based on Baddeley theory of working memory. 
For assessing internal validity, they provided an initial assessment of the internal structure of the test battery in a 
study of 87 six  and seven year old children. Intercorrelations between measures provide an initial indication of the 
internal validity of the measures purportedly tapping the three components of working memory (Pickering & 
Gathercole, 2001). 
3. Findings of research 
Findings are offered in two descriptive and inferential sections. In the first section, results of data descriptions are 
included. In the second section, inferential data are offered to answer research questions. 
Most important results of this research are included in following tables. 
In table 1, there is other descriptive information related to working memory performance for normal and dyslexic 
students. 
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Table 1. Frequency of working memory performance in pre and post test in two groups 
 
WM performance normal dyslexic 
pretest 219/06 167/53 
Post test 219/53 171/93 
 
As table 2 show, score of normal students in pre-test was 219/06 while their score in post-test was 219/53. In 
contrast, score of dyslexic students in pre-test was 219/06 but their score in post-test was 219/53.  It is noticeable 
that there are difference between two groups of scores in pre-test and post-test.   
For investigating research hypothesis, researchers used from T- students test for analyzing data and determining 
significant differences between pre-test and post-test means. The results of this analysis are present in table number 
2. 
Table 2. T- Students test for determining difference between pretest and posttest means in two groups 
 
variable Difference   df T Sig. 
WM scores in pre-test 51/53 28 5/35 .001 
WM scores in pre-test 46/7 28 4/89 .001 
 
As can be seen in table 2, T score is significant. Data of table 8 revealed that there was a significant difference 
significant in both settings (pre-test and post test). 
4. Discussion and conclusion 
The working memory plays an extraordinarily important role in the development of childhood and acquisition of 
new skills in the growing child. The personal differences in the working memory factors have a great role in 
acquisition and performing a range of complex cognitive skills and affect the daily life of an individual. Central 
executive functions can be seen in a range of high capabilities of children and adults. These capabilities include: 
language and reading comprehension, mathematics development, vocabulary acquisition, educational development.  
Based upon this, the present study attempted at studying the working memory performance of normal and 
dyslexic students. The results obtained from this study show that the performance of working memory of dyslexic 
students is weaker in comparison to that of normal children. In this study two hypotheses were tested which the rest 
of the article tries to discuss about them. 
So the results of this study revealed that the first hypothesis seems to be corroborated. In other words, there exists 
observed significant difference between the means of these two groups are approved in other researches among 
which we can note the researches of Brady (1991) and also Mc Dougal, Holme, Ellis & Monk (1994). Comparing 
good, average and weak readers, they found out that weak readers have more short-term memory faults. The 
working memory is responsible for maintaining the new information in the brain before they exit or are transferred 
to the long-term memory.  
dyslexic children (i.e. the working memory of dyslexic children is weaker) but no significant difference was 
observed between their inactive and spatial memory. The normal children performed better in working memory 
when compared to the dyslectic children. That is a finding which has also been approved in this research.  
This study also showed that rehearsal approach has no significant effect on the working memory performance of 
dyslectic children with the possibility of 99%. Therefore, the second hypothesis of the research is not confirmed. In 
other words, no significant difference was observed between the working memory performance of these students in 
pre-test and post-test. One reason for this result is that the working memory with the supposed elements of Baddeley 
et. al has a very strong cognitive signs; therefore, it cannot 
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necessary to use few strategies with less mnemonic purpose and employ more cognitive strategies. Although 
Baddeley (2000) believes that phonological loop, considered to be one of the main elements of working memory, 
consists of temporary phonological store; that is auditory memory traces are disappeared after several seconds 
unless revived via dialectical rehearsal. However, the educability of working memory is the point approved by 
researchers like Miyake & Shah (1999). 
In addition, in other researches enough attention was paid to the role and importance of rehearsal in the working 
memory. Lomes et al (2008) studied the effect of rehearsal on the working memory of children with alcoholic 
syndrome of embryos and concluded that teaching the rehearsals produced a rise in working memory performance in 
the test (i.e. the children with alcoholic syndrome of embryos) group while such increase was not seen in the control 
group. This result contradicts the presen
sessions of this study and the different studied samples. However, teaching the rehearsal approach has always been 
effective for people with problems in the working memory.  
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